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Alcohol results from the fermentation of sugar by the yeast
fungus. Acetic-acid bacteria, of which there are a number of dif-
ferent species, ferment alcohol with the production of acetic acid.
The result is vinegar, which is essentially a solution of acetic acid
plus aromatic and flavoring substances. Natural vinegar is made
from wine, apple cider, and various other materials. Synthetic
vinegar is prepared by diluting chemically manufactured acetic
acid, often with the addition of coloring material.
Sauerkraut is the result of bacterial fermentation of cabbage.
The cabbage is sliced and packed in alternate layers with salt.
This results in the withdrawal of water from the cabbage. The
fermentation of the juice produces acids, largely lactic acid, which
prevents the development of putrefying bacteria. Oxygen is ex-
cluded to prevent the growth of molds and other organisms which
might destroy the acids.
The preservation of silage is due to a lactic-acid fermentation
by bacteria, similar to that in the case of sauerkraut.
Souring of milk is caused by various lactic-acid bacteria. The
sour taste of buttermilk is due to lactic acid. Much so-called
buttermilk is now made by adding bacteria to milk. In the manu-
facture of butter bacteria play a prominent part, because in the
ripening of the cream they have great influence on the flavor. In
much modern practice, desirable lactic-acid bacteria are added to
the cream to produce a uniform good flavor. The characteristics
of a number of important types of cheese are connected with
bacterial action.
RELATIONSHIP OF BACTERIA
Bacteria-are simple organisms. The question of the place of
bacteria in the plant kingdom is most interesting. When an or-
ganism has a simple structure, it is necessary to inquire whether
the simplicity is due to primitiveness or whether it has resulted
from the simplification of a more complex structure. There are
reasons for thinking that bacteria are very ancient and primitive.
No fossils are definitely recognized from the oldest geological
era, the Archeozoic, but Immense graphite deposits indicate the
presence of organisms, the remains of which were decomposed by
the action of bacteria. While there is little evidence as to the exact